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FRQILGHQFHOHYHO2SWLPXPFRQGLWLRQ RISURFHVVSDUDPHWHUVWRDFKLHYH KLJKHVWUHIUDFWLYH
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 ,QWURGXFWLRQ
3URSHUWLHVRIDONDOLQHHDUWKSKRVSKDWHJODVVHVVXFKDVORZGLVSHUVLRQKLJKUHIUDFWLYHLQGLFHVFRPSDUHGWRVLOLFDWH
JODVVHVORZPHOWLQJDQG ORZ JODVVWUDQVLWLRQWHPSHUDWXUHKLJKWUDQVSDUHQF\WRXOWUDYLROHW89OLJKWKLJKWKHUPDO
H[SDQVLRQFRHIILFLHQWDQG ODUJHUDUHHDUWKVWLPXODWHGHPLVVLRQFURVVVHFWLRQVZHUHXWLOL]HGIRUYDULHW\RILQGXVWULDO
DSSOLFDWLRQV LQFOXGLQJ RSWLFDO DSSOLFDWLRQV OLNH KRVW JODVVHV IRU SXOVHG ODVHUV SUHSDUDWLRQ RI JODVVHVZLWK VSHFLDO
SURSHUWLHV DQG VROGHUV IRU JODVVWRJODVV ERQGLQJ %URZ  /HH HW DO  5HIUDFWLYH LQGH[ LV WKH PRVW
PHDVXUHG DQG PRVW EDVLF RSWLFDO SURSHUW\ XVHG IRU WKH GHWHUPLQDWLRQ RI DSSURSULDWH JODVVHV IRU SDUWLFXODU
DSSOLFDWLRQ +LJK UHIUDFWLYH LQGLFHV ZHUH REVHUYHG LQ JODVVHV FRQWDLQLQJ KLJK DWRPLF QXPEHU LRQV EDULXP OHDG
WKDOOLXP KDYLQJ ERWK KLJK HOHFWURQ GHQVLWLHV DQG KLJK SRODUL]DELOLWLHV 6KHOE\  %DULXP SKRVSKDWH JODVVHV
VKRZZLGHJODVV IRUPDWLRQ UHJLRQ PRO32 DQGPRUHKRPRJHQHLW\ WKDQRWKHU DONDOL HDUWKSKRVSKDWH
JODVVHV 3RSRYDHWDO 7KHDGGLWLRQRIFDOFLXPIOXRULGH&D)WRSKRVSKDWHJODVVHV LPSURYH WKHGXUDELOLW\RI
JODVVHVE\UHGXFLQJWKHK\GUR[\OFRQWHQWDQG UHGXFHVWKHOLTXLGXVWHPSHUDWXUHWRDVXEVWDQWLDOH[WHQW 6KHOE\HWDO
 .LSULDQRY HW DO  *ODVVHV DUH SUHSDUHG XVLQJ GLIIHUHQW PHWKRGV DPRQJ WKHP HYHQ WRGD\  RI
SUDFWLFDOJODVVHVLQERWKYROXPHDQGQXPEHURIW\SHV DUHSUHSDUHGE\PHOWTXHQFKLQJWHFKQLTXH 7KHDGYDQWDJHVRI
WKHPHOW  TXHQFKLQJWHFKQLTXH OLNH KLJK IOH[LELOLW\RIWKHJHRPHWU\DQG ODUJHIOH[LELOLW\RIFRPSRVLWLRQ RIJODVVHV
PDNHLW HDVLHVWDQGVXLWHGPHWKRGIRUWKHSUHSDUDWLRQRIJODVVHV <DPDQHDQG$VDKDUD
$ PDWHULDO ZLWK H[FHOOHQW SURSHUWLHV FDQ EH REWDLQHG E\ RSWLPL]LQJ WKH LQIOXHQFLQJ SDUDPHWHUV WKDW DIIHFW WKH
SURSHUWLHV RI WKDW PDWHULDO (IIRUWV DUH PDGH WR XQGHUVWDQG WKH UHODWLRQVKLS DPRQJ WKH YDULRXV FRQWUROODEOH
SDUDPHWHUVDQGWRLGHQWLI\WKHLPSRUWDQWSDUDPHWHU WKDWLQIOXHQFHV WKHSURSHUWLHVRIPDWHULDOV 'HVLJQRIH[SHULPHQW
'2( LV D VWDWLVWLFV EDVHG DSSURDFK WR DQDO\VH WKH LQIOXHQFH RI NQRZQ SURFHVV YDULDEOHV RYHU XQNQRZQSURFHVV
YDULDEOHV 0RKDQ HW DO  6R LW LV DQ LPSRUWDQW WRRO IRU LGHQWLI\LQJ WKH ULJKW LQSXWV DQGSDUDPHWHU OHYHOV IRU
PDNLQJDKLJKTXDOLW\SURGXFW 7DJXFKLPHWKRGLVRQHRIWKHDSSURDFKHVRI'2(GHYHORSHGE\*HQLFKL7DJXFKLWR
LPSURYHWKHTXDOLW\RIDSURGXFW E\ UHGXFLQJWKHYDULDWLRQLQDSURFHVVWKURXJK D UREXVWGHVLJQ 2QHRIWKHLPSRUWDQW
VWHSLQ7DJXFKLPHWKRGLVWKHRSWLPL]DWLRQRI SURFHVVSDUDPHWHUVWRREWDLQDKLJKTXDOLW\SURGXFWZLWKRXWLQFUHDVLQJ
WKHFRVW 2SWLPDOSURFHVVSDUDPHWHUVREWDLQHGXVLQJ7DJXFKLPHWKRGDUH LQVHQVLWLYH WRFKDQJHV LQHQYLURQPHQWDO
FRQGLWLRQVDQGQRLVHIDFWRUV/LQDQG/LQ
7KHSUHVHQW VWXG\ PDLQO\ IRFXVHVRQ WKHSUHSDUDWLRQRIKLJK UHIUDFWLYH LQGH[PRUHGXUDEOH DQGVWURQJ WHUQDU\
EDULXPSKRVSKDWHJODVVHV E\DGGLQJ &D) WR ELQDU\EDULXPSKRVSKDWHJODVVHV3UHYLRXV VWXGLHVXVHGFRQYHQWLRQDO
WULDODQGHUURUPHWKRGVWRREWDLQRSWLPL]HGJODVVVDPSOHVZKLFKUHTXLUH D ODUJHQXPEHURIH[SHULPHQWV7KHUHLVQR
VFLHQWLILF OLWHUDWXUH DERXW WKH RSWLPL]DWLRQ RI SURFHVV SDUDPHWHUV RI PHOWTXHQFKLQJ WHFKQLTXH XVLQJ GHVLJQ RI
H[SHULPHQWV'2(6RLQWKHSUHVHQWZRUNPHOWTXHQFKLQJSURFHVVSDUDPHWHUVDUHRSWLPL]HGXVLQJ7DJXFKLPHWKRG
WRREWDLQ DEDULXPSKRVSKDWHJODVVRIKLJKHVWUHIUDFWLYHLQGH[
 ([SHULPHQWDOGHWDLOV
7HUQDU\EDULXPSKRVSKDWHJODVVHV;%D2;&D)32 KDYHEHHQSUHSDUHGE\DGGLQJPRORI&D)
WR ELQDU\ EDULXP SKRVSKDWH JODVVHV *ODVVHV ZHUH SUHSDUHG E\ XVLQJ UHDJHQW JUDGH DPPRQLXP GLK\GURJHQ
SKRVSKDWH 1++32 EDULXP FDUERQDWH %D&2 FDOFLXP IOXRULGH &D) VXSSOLHG E\$OID $HVDU XVLQJPHOW
TXHQFKLQJ WHFKQLTXH $ EDWFK RI  J ZDV ZHLJKHG DQG WKHQ PL[HG ZHOO LQ DJDWH PRUWDU IRU PLQXWHV $IWHU
PL[LQJ EDWFKHVZHUH FDOFLQHGIRUKDW&LQDPXIIOHIXUQDFHWRREWDLQ%D32 E\GHFRPSRVLQJ1++32
DQG%D&27KHQEDWFKHVZHUHPHOWHGLQVLOLFDFUXFLEOHLQD3,'FRQWUROOHGKLJKWHPSHUDWXUHIXUQDFHIRU KRXUV
LQWKHWHPSHUDWXUHUDQJH&GHSHQGLQJRQWKHH[SHULPHQWDOOD\RXWRI'2( 7KHPHOWZDVTXHQFKHGLQDLU
EHWZHHQFRSSHUSODWHVWKHQLPPHGLDWHO\DQQHDOHGQHDUWKHJODVVWUDQVLWLRQWHPSHUDWXUH7J IRUKRXUVDQGVORZO\
FRROHGWRURRPWHPSHUDWXUHE\IXUQDFHFRROLQJ 7RPHDVXUH UHIUDFWLYHLQGH[SUHSDUHGVDPSOHVZHUHJURXQGHGDQG
SROLVKHGXVLQJHPHU\SDSHUVRIGLIIHUHQWJUDGHVDQGDOXPLQDSRZGHUPLFURQ
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 'HVLJQRIH[SHULPHQWDQG7DJXFKLPHWKRG
 'HVLJQRIH[SHULPHQW
7KH LPSRUWDQW VWDJH LQ WKH GHVLJQ RI H[SHULPHQW LV WKH VHOHFWLRQ RI SDUDPHWHUV DIIHFWLQJ WKH SURSHUWLHV RI WKH
SURGXFW$VPDQ\DVSRVVLEOHSDUDPHWHUVVKRXOGEHLQFOXGHGLQWKHGHVLJQWRLGHQWLI\WKHQRQVLJQLILFDQWSDUDPHWHUV
DWWKH HDUOLHVW ,QWKHFDVHRIEDULXPSKRVSKDWHJODVVHVSUHSDUHGXVLQJPHOWTXHQFKLQJSURFHVV RSWLFDOSURSHUW\OLNH
UHIUDFWLYHLQGH[LVRQHRIWKHPRVWLPSRUWDQWSURSHUW\ZKLFKGHWHUPLQHVWKH TXDOLW\RI WKH SURGXFW 3UHYLRXVVWXGLHV
XVLQJWULDODQGHUURUPHWKRG VKRZHG WKDW UHIUDFWLYHLQGH[ PDLQO\GHSHQGHG RQ FRPSRVLWLRQRIWKHJODVVHV%XWWKH
HIIHFWRISDUDPHWHUVOLNHWHPSHUDWXUHDWZKLFKEDWFKFRPSRVLWLRQZDVPHOWHG6RDNLQJWHPSHUDWXUHRUWHPSHUDWXUH
DQG WLPH XS WRZKLFK WKHPHOWZDV NHSW DW WKDW WHPSHUDWXUH IRU KRPRJHQLVDWLRQ 6RDNLQJ WLPHRU WLPHZHUHQRW
FRQVLGHUHGLQWKHSUHYLRXVVWXGLHV ,QWKHSUHVHQWVWXG\WKHVHSDUDPHWHUVZHUHDOVRLQFOXGHGLQWKHGHVLJQWRLGHQWLI\
VLJQLILFDQW SDUDPHWHUV DIIHFWLQJ WKH UHIUDFWLYH LQGLFHV RI EDULXP SKRVSKDWH JODVVHV 7DEOH  VKRZV WKH SURFHVV
SDUDPHWHUVXVHGLQWKHH[SHULPHQWVDQGWKHLUOHYHOV
7DEOH3URFHVVSDUDPHWHUVDQGWKHLUOHYHOV
3URFHVVSDUDPHWHUV 6\PERO /RZ &HQWUH +LJK
&D) FRPSRVLWLRQPRO $   
6RDNLQJWHPSHUDWXUHRUWHPSHUDWXUH Û& %   
6RDNLQJWLPHRUWLPHK &   
 7DJXFKLPHWKRG
7DJXFKLPHWKRG XVHVRUWKRJRQDODUUD\VWRRUJDQL]HWKHSDUDPHWHUVDIIHFWLQJWKHSURFHVVDQGWKHOHYHOVDWZKLFK
WKH\VKRXOGEHYDULHG 7KLVPHWKRG FROOHFWVWKHQHFHVVDU\GDWDWRGHWHUPLQHZKLFKIDFWRUV PRVWO\DIIHFWWKHSURGXFW
TXDOLW\ZLWKDPLQLPXPDPRXQWRIH[SHULPHQWDWLRQWKXVVDYLQJWLPHDQGUHVRXUFHV $QDO\VLVRIYDULDQFH$129$
SHUIRUPHGRQWKHREWDLQHGGDWDIURPWKH7DJXFKLGHVLJQRIH[SHULPHQWVFDQEHXVHGWRFKRRVHQHZSDUDPHWHUOHYHOV
WRRSWLPL]HWKHSHUIRUPDQFHFKDUDFWHULVWLFV 7KHVHOHFWLRQRIWKHDSSURSULDWHRUWKRJRQDODUUD\GHSHQGVRQWKHWRWDO
GHJUHHVRIIUHHGRP'2)RISURFHVVSDUDPHWHUV7RWDOGHJUHHVRIIUHHGRPDVVRFLDWHGZLWKWKUHHSURFHVVSDUDPHWHUV
LQWKHSUHVHQWGHVLJQKDYLQJWKUHHOHYHOVDUH;&RQVLGHULQJWKHUXOHWKDWGHJUHHVRIIUHHGRPRIWKHRUWKRJRQDO
DUUD\VKRXOGEHJUHDWHUWKDQRUHTXDOWRWKDWRIWKHWRWDOGHJUHHVRIIUHHGRPRISURFHVVSDUDPHWHUVD/ RUWKRJRQDO
DUUD\ KDYLQJGHJUHHVRI IUHHGRPHTXDO WRKDVEHHQ VHOHFWHG IRU WKHSUHVHQW VWXG\ 7DEOH VKRZV H[SHULPHQWDO
OD\RXWRI WKHSUHVHQWVWXG\)RU WKHVHOHFWLRQRIRUWKRJRQDODUUD\VDQG IRU FDUU\LQJRXW WKHDQDO\VLV WKH VWDWLVWLFDO
VRIWZDUH0LQLWDEZDV XVHG
7DEOH([SHULPHQWDOOD\RXWXVLQJDQ/ RUWKRJRQDODUUD\
6DPSOH ([SW1R &D) FRPSRVLWLRQ
PRO
7HPSHUDWXUH
Û&
7LPH
K
7    
7    
7    
7    
7    
7    
7    
7    
7    
%DVHGRQWKHH[SHULPHQWDO OD\RXW VKRZQLQ7DEOH H[SHULPHQWVZHUHSHUIRUPHGLQUDQGRPRUGHU WRDYRLGWKH
HIIHFWRIXQFRQWUROODEOHIDFWRUV DQGHDFKH[SHULPHQWZDVUHSHDWHGWZRWLPHV
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 5HVXOWVDQGGLVFXVVLRQV
*ODVVHV ZHUH SUHSDUHG EDVHG RQ WKH H[SHULPHQWDO OD\RXW VKRZQ LQ 7DEOH  FKDUDFWHUL]DWLRQV OLNH ;UD\
GLIIUDFWLRQ ;5' DQG 6FDQQLQJ HOHFWURQ PLFURVFRS\ VWXGLHV 6(0 ZHUH FDUULHG RXW WR DQDO\VH WKH DPRUSKRXV
QDWXUHKRPRJHQHLW\ DQG FRPSRVLWLRQ RIWKHSUHSDUHGVDPSOHV
;5' SDWWHUQV RI WKH VDPSOHV ZHUH REWDLQHG EHWZHHQ ÛÛ GLIIUDFWLRQ DQJOH ș DV VKRZQ LQ )LJ  7KH
DPRUSKRXVQDWXUHRIWKHJODVVVDPSOHVLVFRQILUPHGE\WKHDEVHQFH RI VKDUSFU\VWDOOLQHSHDNV LQWKHVSHFWUXP
)LJ;UD\GLIIUDFWLRQSDWWHUQVRIVDPSOHVSUHSDUHGIRURSWLPL]DWLRQ
6(0 PLFURJUDSKVRI77 DQG7 JODVVHVDQG('6VSHFWUDRIHOHPHQWDOGLVWULEXWLRQRQWKHVXUIDFHRI7 JODVV
DUHJLYHQLQ)LJ  6(0LPDJHVRIDOOWKUHHJODVVHVFRQWDLQQRSUHFLSLWDWHVZKLFKLQGLFDWHWKHKRPRJHQHLW\RIWKH
JODVVHVDQG('6VSHFWUDGVKRZV WKHSUHVHQFHRIR[\JHQSKRVSKRURXVEDULXPDQGFDOFLXPHOHPHQWVLQWKHJODVV
PDWUL[
5HIUDFWLYHLQGH[LQGLYLGXDOSHUIRUPDQFHFKDUDFWHULVWLFLVRSWLPL]HGXVLQJ7DJXFKLPHWKRG ,Q7DJXFKLPHWKRG
REWDLQHG YDOXHV RI WKH UHVSRQVH SDUDPHWHUV DW GLIIHUHQW OHYHOV RI SURFHVV SDUDPHWHUV DUH FRQYHUWHG LQWR VLJQDO WR
QRLVH61UDWLRV 7KHOHYHORISURFHVVSDUDPHWHUDWZKLFKUHVSRQVHSDUDPHWHUKDYLQJPD[LPXP61UDWLRZLOOKDYH
ORZ YDULDELOLW\ FKDUDFWHULVWLFV DQG LV FRQVLGHUHG DV WKH RSWLPDO FRQGLWLRQ IRU FRQGXFWLQJ WKH H[SHULPHQW
5R\ 'HSHQGLQJRQWKHREMHFWLYHFKDUDFWHULVWLFV61UDWLRFDQEHGLYLGHGLQWRWKUHHFDWHJRULHVQRPLQDOLV
WKHEHVWFKDUDFWHULVWLFVPDOOHUWKHEHWWHUFKDUDFWHULVWLFDQGODUJHUWKHEHWWHUFKDUDFWHULVWLF,QWKHSUHVHQWH[SHULPHQW
ODUJHUWKHEHWWHUFKDUDFWHULVWLFLVXVHGIRUWKHUHVSRQVHSDUDPHWHUUHIUDFWLYHLQGH[
61UDWLRIRUODUJHUWKHEHWWHUFKDUDFWHULVWLF LVJLYHQDV

ZKHUH\L LVWKHUHVXOWRILWK H[SHULPHQWDQGQLVWKHWRWDOQXPEHURIREVHUYDWLRQV7DEOHVKRZVWKHPHDQYDOXHV
DQG61UDWLRVRIWKHPHDVXUHGUHIUDFWLYHLQGH[
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)LJ 6(0PLFURJUDSKVRID7E7 DQGF7 JODVVHVDQGG('6VSHFWUDRI7JODVV
7DEOH0HDQYDOXHVDQG61UDWLRVRI WKHUHIUDFWLYHLQGH[
6DPSOH ([SW1R 5HIUDFWLYHLQGH[
0HDQ9DOXH 61UDWLR
7   
7   
7   
7   
7   
7   
7   
7   
7   
$IWHUWKH61UDWLRFDOFXODWLRQVUHVSRQVHWDEOHVDQGPDLQHIIHFWSORWVZHUHXVHGWRVKRZWKHHIIHFWRIHDFKOHYHO
RISURFHVVSDUDPHWHUVRQWKHUHIUDFWLYHLQGH[7DEOHDQG7DEOHDUHWKHUHVSRQVHWDEOHVIRU61UDWLRVODUJHUWKH
EHWWHU DQGPHDQYDOXHVRIWKHUHVSRQVHSDUDPHWHUUHIUDFWLYHLQGH[0DLQHIIHFWVSORWIRU61 UDWLRV RIWKHUHIUDFWLYH
LQGH[LV GHSLFWHGLQ)LJ 
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7DEOH5HVSRQVHWDEOHIRU61UDWLRODUJHUWKHEHWWHURIUHIUDFWLYHLQGH[
/HYHO &RPSRVLWLRQ&D) $
PRO
7HPSHUDWXUH%
Û&
7LPH&
K
   
   
   
'HOWD   
5DQN   
7DEOH5HVSRQVHWDEOHIRUPHDQYDOXHVRIUHIUDFWLYHLQGH[
/HYHO &RPSRVLWLRQ&D) $
PRO
7HPSHUDWXUH %
Û&
7LPH &
K
   
   
   
'HOWD   
5DQN   
)LJ 0DLQHIIHFWVSORWV IRU 61UDWLRVRIUHIUDFWLYHLQGH[
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'DWD VKRZQLQ 7DEOH7DEOH DQG )LJ LQGLFDWHWKDWFRPSRVLWLRQRI&D) KDVWKHODUJHVWHIIHFWDQGWLPHKDV
WKHVPDOOHVWHIIHFWRQ61UDWLRDQG 0HDQVRIUHIUDFWLYHLQGH[ 7DEOH DQG )LJ VKRZWKDWRSWLPXPFRQGLWLRQIRU
FRQGXFWLQJDQH[SHULPHQWWRREWDLQKLJKHVWUHIUDFWLYHLQGH[LV$%& FRPELQDWLRQ ZKLFKFRUUHVSRQGVWRDKLJKHVW
61UDWLRIRUDOOSURFHVVSDUDPHWHUV
$QDO\VLV RI YDULDQFH $129$ LV FRQGXFWHG IRU 61 UDWLRV RI WKH UHIUDFWLYH LQGH[ XVLQJ WKH VRIWZDUH
0,1,7$%WRILQGRXWVSHFLILFIDFWRUVVLJQLILFDQWO\DIIHFWLQJ WKHUHVSRQVHSDUDPHWHU $129$UHVXOWVGHSLFWHGLQ
7DEOH  VKRZ WKDW XQGHU  FRQILGHQFH OHYHO FRPSRVLWLRQ RI &D) S LV WKH RQO\ SURFHVV SDUDPHWHU
VLJQLILFDQWO\DIIHFWLQJ WKHUHIUDFWLYHLQGH[ 6LJQLILFDQWSDUDPHWHU REWDLQHGXVLQJ$129$ LV XVHGIRUSUHGLFWLQJ WKH
RSWLPXPYDOXHRIWKHUHIUDFWLYHLQGH[
7DEOH5HVXOWVRIWKHDQDO\VLVRIYDULDQFHIRU61UDWLRVRIUHIUDFWLYHLQGH[
6RXUFH ') 6HT66 $GM66 $GM06 ) S
&D) &RPSRVLWLRQ      
7HPSHUDWXUH      
7LPH      
5HVLGXDO(UURU    
7RWDO  
2SWLPXPYDOXHVRIUHVSRQVHSDUDPHWHUFDQEHSUHGLFWHGXVLQJWKHHTXDWLRQ

ZKHUH<RSW<P DQG<L DUH WKHRSWLPXPYDOXH WRWDOPHDQYDOXHDQGPHDQYDOXHVDW WKHRSWLPXP OHYHOVRI WKH
UHVSRQVH SDUDPHWHU UHVSHFWLYHO\ DQG Q LV WKH QXPEHU RI SURFHVV SDUDPHWHUV VLJQLILFDQWO\ DIIHFWLQJ WKH UHVSRQVH
2SWLPXPYDOXH RI UHIUDFWLYH LQGH[ SUHGLFWHG XVLQJ HTXDWLRQ  DQG H[SHULPHQWDO YDOXH RI UHVSRQVH REWDLQHG E\
FRQGXFWLQJWKHFRQILUPDWRU\H[SHULPHQW DWRSWLPXPOHYHO RISURFHVVSDUDPHWHUVDUHJLYHQLQ7DEOH  ([SHULPHQWDO
YDOXH RI UHIUDFWLYH LQGH[ REWDLQHG E\ FRQGXFWLQJ WKH FRQILUPDWRU\ H[SHULPHQW DW RSWLPXP OHYHO RI SURFHVV
SDUDPHWHUVVKRZRQO\DVPDOOVKLIWIURP WKH SUHGLFWHGYDOXH
7DEOH 2SWLPXPYDOXHVRI UHIUDFWLYHLQGH[
5HVSRQVHSDUDPHWHU 5HIUDFWLYHLQGH[
2SWLPXPSDUDPHWHUVFRPELQDWLRQ $%&
6LJQLILFDQWSDUDPHWHUV
FRQILGHQFHOHYHO
$
3UHGLFWHGRSWLPXPYDOXH 
([SHULPHQWDOYDOXHDWRSWLPXPOHYHO 
 &RQFOXVLRQV
7HUQDU\EDULXPSKRVSKDWHJODVVHV;%D2;&D)32 ZLWK;YDU\LQJ IURPWRPRODUHSUHSDUHG
E\ PHOWTXHQFKLQJ SURFHVV DQG D VDPSOH RI KLJKHVW UHIUDFWLYH LQGH[ LV REWDLQHG E\ RSWLPL]LQJ WKH SURFHVV
SDUDPHWHUVXVLQJ7DJXFKLPHWKRG $PRUSKRXVQDWXUHRIWKHSUHSDUHGVDPSOHV DUH FRQILUPHGXVLQJ ;UD\GLIIUDFWLRQ
SDWWHUQ 6(0LPDJHVRIWKH JODVVHVFRQILUP WKHKRPRJHQHLW\RIWKHVDPSOHVXUIDFHDQG('6VSHFWUDFRQILUPVWKH
SUHVHQFH RI R[\JHQ SKRVSKRURXV EDULXP DQG FDOFLXP HOHPHQWV LQ WKH JODVV PDWUL[ 2SWLPXP FRQGLWLRQV IRU
SHUIRUPLQJ DQ H[SHULPHQW WR DFKLHYH KLJKHVW YDOXH RI UHIUDFWLYH LQGH[ REWDLQHG XVLQJ 7DJXFKL PHWKRG DUH
FRPSRVLWLRQRI &D)  PRO7HPSHUDWXUH   Û&DQG7LPH ± K 5HVXOWVRIWKH$129$FRQGXFWHG IRU 61
UDWLRVRI WKH UHIUDFWLYH LQGH[ FRQILUP WKDW XQGHUFRQILGHQFH OHYHO FRPSRVLWLRQRI&D) S LV WKHRQO\
SURFHVV SDUDPHWHU VLJQLILFDQWO\ DIIHFWLQJ WKH UHIUDFWLYH LQGH[ 5HIUDFWLYH LQGH[ RI WKH VDPSOHV GHFUHDVHV ZLWK
 ¦
 
 
Q
L
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LQFUHDVH LQ &D) FRQWHQW ZKLFK LV GXH WR SDUWLDO VXEVWLWXWLRQ RI%D KDYLQJ OHVV ILHOG VWUHQJWKZLWK &D RU WKH
SDUWLDOVXEVWLWXWLRQRIPRUHSRODUL]DEOHR[\JHQLRQE\IOXRULQH 6RWKHVDPSOHRIKLJKHVWUHIUDFWLYHLQGH[LVREWDLQHG
DW PRO RI &D) FRPSRVLWLRQ%XW WKHTXDOLW\RI WKHJODVV DOVR GHSHQGVRQ PXOWLSOHSHUIRUPDQFHFKDUDFWHULVWLFV
OLNH GXUDELOLW\ KDUGQHVVDQGGHQVLW\ 3UHYLRXVVWXGLHVVKRZ WKDWSURSHUWLHV OLNH GXUDELOLW\ DQG KDUGQHVV LQFUHDVHV
ZLWKLQFUHDVHLQ &D) FRQWHQW 6RIXUWKHUVWXGLHVDUH WREH FDUULHGRXWIRUWKH VLPXOWDQHRXVRSWLPL]DWLRQRIPXOWLSOH
SHUIRUPDQFHFKDUDFWHULVWLFV ZKLFKGHWHUPLQH WKHTXDOLW\RI WKHVDPSOH XVLQJDVXLWDEOHPHWKRG DORQJZLWK 7DJXFKL
PHWKRG
5HIHUHQFHV
%URZ5. 5HYLHZௗWKHVWUXFWXUHRIVLPSOHSKRVSKDWHJODVVHV -RXUQDO RI 1RQ&U\VWDOOLQH 6ROLGV	

.LSULDQRY$$.DUSXNKLQD1* 2[\KDOLGH6LOLFDWH*ODVVHV*ODVV3K\VLFVDQG &KHPLVWU\ 1R
/HH (7< 7D\ORU (50  2SWLFDO DQG WKHUPDO SURSHUWLHV RI ELQDU\ FDOFLXP SKRVSKDWH DQG EDULXP
SKRVSKDWHJODVVHV 2SWLFDO 0DWHULDOV 
/LQ -//LQ&/ 7KHXVHRI WKHRUWKRJRQDODUUD\ZLWKJUH\ UHODWLRQDODQDO\VLV WR RSWLPL]H WKHHOHFWULFDO
GLVFKDUJH PDFKLQLQJSURFHVVZLWKPXOWLSOH SHUIRUPDQFHFKDUDFWHULVWLFV ,QWHUQDWLRQDO-RXUQDORI0DFKLQH7RROV
	0DQXIDFWXUH
0RKDQ165DPDFKDQGUD$.XONDUQL60 ,QIOXHQFHRISURFHVVSDUDPHWHUVRQFXWWLQJIRUFHDQGWRUTXH
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